Introduction
Advancements in both the design of mechanical circulatory support (MCS) and medical care for recipients have led to steady improvements in patient survival over the last decades. Indeed, current generations of ventricular assist devices (VADs), for example, provide important therapeutic alternatives for individuals with heart failure that may be ineligible for heart transplant. Nevertheless, it is clear that freedom from adverse events (including premature death) is experienced by an unacceptably low proportion of MCS recipients, as evidenced by recent INTERMACS reports. 1 The primary complications observed post surgery remain neurological disorders (e.g. stroke), multi-system organ failure and infection. While infection remains an ongoing area of interest with important advancement, it is currently being explored whether a common aetiology may explain the high rate of organ failure (including the brain).
In this Special Issue of The International Journal of Artificial Organs (IJAO), we thus present a series of works that were curated to provoke discussion and promote advancement of an ongoing problem in MCS: blood trauma. The Journal has already featured a 'special' issue in 2016, 2 in response to the interest garnered in several related symposia presented at the European Society of Artificial Organs (ESAO) meeting in Rome, 2014. This issue further aims to highlight the importance of interdisciplinary approaches to this complicated and poorly understood topic as a reaction to the ongoing interest and discussions during the ESAO annual meeting in Vienna in 2017. The authors represent several countries, including Australia, Germany, Italy, Japan, Sweden, United Kingdom and United States.
Overview of contributions
Selmi et al. 3 explore an important aspect of pump complications -thrombosis development -with a broader perspective of the surgical procedure. In addition to shear-mediated platelet activation and damage, the authors identify that the various elements of the VAD likely contribute to suboptimal implantation and subsequent thrombosis. The potential for advanced numerical models of platelet response to shear magnitude, history and flow dynamics is recommended as a fruitful area of further development. Goubergrits et al. 4 present a state-of-thefield assessment with respect to various modelling techniques used in blood trauma. Such modelling is no doubt essential with the continued desire to miniaturize blood pump design, given the associated increase in shear stresses in such constrained geometries. The realities, however, of multiple groups utilizing different modelling techniques and without a consensus definition of blood trauma are encountered. A series of thoughtful considerations for future development in this vital field are offered, encouraging further integrated approaches. Radley et al. 5 contribute an important overview of the comparatively under-explored response of leukocytes to mechanical stresses typical of MCS. Several important areas are identified, with tantalizing hypotheses related to the potential of leukocyte-derived microparticles being common in inflammatory and immune-related complications.
One of the present challenges in experimental approaches to blood trauma is addressed through intriguing work by Lommel et al. 6 A novel dynamic Couetteshearing system is described that was designed to facilitate similar shear duty cycles to those of clinically utilized VADs. Experimental findings of platelet function were subsequently explored, and promising repeatability offers the potential of a reference-type device to be used during iterative VAD design and development. Recent observations in erythrocyte responses to shear stress suggest that not all blood cells respond equally to 
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shear history; the working hypothesis of this observation is that older cells may be more susceptible to the effects of shear exposure when compared with younger cells. McNamee et al. 7 thus contributed a simple experimental model of erythrocyte response to shear stresses known to impact cellular deformability, with a novel approach to explore whether the least dense (young) or most dense (old) cells respond equivalently. These authors present findings supporting that older cells tend to demonstrate higher levels of impaired cell deformability following sublethal shear exposure, and with substantially shorter exposure durations. Understanding the mechanisms underlying this observation may prove fruitful in future approaches to minimizing hemolysis and sublethal blood trauma.
Conclusion
Collectively, the present issue highlights some of the important works from international teams exploring blood responses to the mechanical stresses typical of MCS. The unfortunate truth must be noted, however, that blood trauma remains poorly understood. Furthermore, the direct link of blood trauma and clinically observed adverse events remains vastly unknown. It is increasingly recognized by those in the discipline that optimal outcomes in this vitally important field will only be realized through organically developed and interdisciplinary approaches. Important integration between in silica and experimental approaches will no doubt represent an important step towards understanding MCS-induced blood trauma and hopefully in a future step the consequent complications observed in recipients.
